Abstract. Using the ESO 2.2m telescope with the 8K x 8K mosaic CCD, we surveyed 2.8 square degrees ( rv1.6°x 1.7°) of the SMC to search for faint planetary nebulae (PN). In this region, 34 PN were previously known; we identified 25 new objects. All of these are faint and have been spectroscopically confirmed. We estimate that there should be rv140 PN in the entire SMC to the limits of a survey like this one, which is complete to 6 mag down the planetary nebula luminosity function (PNLF). For a complete survey (8 mag down the PNLF), there should be rv220 PN. A strong new feature is evident in the PNLF as a deficiency at 4 mags below the brightest PN.
Introduction
Following on the early pioneers of Magellanic Cloud planetary nebula (PN) research (Lindsay 1961 , Henize & Westerlund 1963 , Webster 1969 , Sanduleak, McConnell, & Philip 1978 , and Aller 1983 , we have returned to the SMC PN to investigate the properties of the faintest PN in that galaxy. The SMC PN provide us with a unique sample of very metal-poor, spatially resolved PN at a known and nearby distance. By studying these PN, we can test for suspected biases in the abundances of extragalactic PN studies JC) . By comparing their chemical compositions with those of the brighter Stasiriska, Richer, & Mc Call (1998) sample, JC identified a bias in which the more luminous PN exhibit a more metal-rich composition. Dopita et al. (1997) did so for the LMC, and Walsh et ale (2000) did so for M31 using the data from JC, but both of those results may be affected by any luminosity dependent bias.
Observations
The survey for new faint SMC PN was carried out with the ESO 2.2-m telescope and the 8K x 8K wide field imager (WFI). Approximately 2.8 square degrees in the central body of the SMC were imaged using the on-band/off-band method at (2000) survey, for which the PN candidates have not been confirmed spectroscopically, our survey provides the largest number of new SMC PN.
We used the CTIO 4-m telescope to confirm that the new objects have spectra that are consistent with true PN. Our original list of 31 candidates included 5 variable stars and 1 old nova (de Laverny et al. 1998) . Of the remaining 25 PN, 4 are common to the Magellanic Cloud Emission Line Survey (MCELS) group (Galle, Winkler, & Smith 2001) , and 4 PN are bright enough that our survey spectra allow a preliminary abundance analysis.
Based on this small survey, it is clear that many new SMC PN can be found easily with modern mosaic CCD cameras. We estimate that rv140 PN exist to the depths of this survey and that a total of rv220 PN can be found in the SMC. suggestive that faint PN are more likely to be Type I than are bright PN. This correlation can be understood as a consequence of two primary factors. First, the progenitors of Type I PN are more massive stars that produce massive central stars, which in turn, evolve and fade rapidly, leaving behind a faint PN. Second, massive progenitors expel most of their mass, thereby producing a dustier environment than would a low mass progenitor. The dust-enriched material causes self-obscuration to create a fainter PN.
If, in fact, fainter PN are 5 times more likely to be Type I PN than bright PN, then clearly there must be a bias among PN abundances that is luminosity dependent. This bias might have no impact on deriving the chemical evolution history of galaxies since the history may be correct (e.g., all the Type I enriched PN derive from young progenitors), but it does affect the estimates for the average stellar abundances.
Of the 4 PN for which abundance measurements are available, 3 would be classified as Type I according to the Peimbert & Torres-Peimbert (1983) definition. Two of these are Type I PN by any criteria (e.g., Kingsburgh & Barlow 1994; KB94). The abundances are given in Table I using the methodology from Alexander & Balick (1997), which derives ionization correction factors from photoionization models as suggested by KB94.
Based on the helium and nitrogen values in Table 1 , PN #13 and #20 are certainly Type I candidates, while PN #18 is not. PN #6 has plenty of helium, but the nitrogen enrichment only marginally exceeds the Peimbert & TorresPeimbert requirement of N/O > 0.5, but is well below the KB94 requirement of 0.8. Given the uncertainties in the data and analysis, this PN's classification cannot be made conclusively. The chemical compositions of just these 4 PN indicate that the elemental abundances are diverse among the SMC population, with some stars being 4 -10 times more metal-rich than the most metal-poor. The new PNLF for the SMC (Figure 1 ) represents the deepest PNLF ever, complete to 6 mag below the PN bright limit. With the added depth, a new feature emerges; a deficit of PN appears at rv 4 mag down the PNLF. The physical cause of this dip is not known, but simulations of theoretical PNLFs suggests that it can arise from the rapid evolution of PN central stars as they descend from their peak luminosity toward the white dwarf cooling sequence.
Conclusions
• Many faint PN should be easily discovered in nearby galaxies with modern CCD mosaic cameras.
• A bias exists for finding Type I PN among the fainter PN, probably due to the fast evolutionary speed of the more massive Type I central stars and the added dust created during the birth of the PN.
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